wo 2005/082295 Al lilllilillillilllliillllii 



(57) Pe(|)epaT: H3o6peTeHHe othochtch k Me^HUHHe h npeAHaaHaneHO mjih npHHy^HTeiibHoro HSMepeHHfl no3bi HejiOBCKa h co3AaHH5i 
noBbimeHHOFi narpysKH Ha onopHO-ABHrarejifaHbiH annapax. YcTpoHCXBO coAep>KHT, HanjienHyK), Taaoayio, KOJieHHbie h cronnbie onopbi, 
CBflsaHHbie Me3KAy co6oh HarpysoHHbiMH sjieMCHTaMH, Ka>KAbiM m3 KOTopbix npeACTaBJiHCT co6ojt HepacTflacHMyio peryjiHpoBOMHyio 

JieHXy H (j)HKCHpOBaHHyK) K HCM 3JiaCTHHHyK) Tiiry, He HMeiOmyK) OCraTO^HOil Ae(})OpMaUHH. yCTpOHCTSO flOnOJIHHTeJlbHO COflepHCHT 

onopy, pacnojiojKCHHyio na rpyAHOH nacxH ryjiOEHma, Koropaji coeAMHCHa c onopaMH na Ha^njieHbux c noMoiubio 
caMO({)MKCHpyK>iuHxc5i RpJi^KCK, oSpasya hjiotho o6xDaTbiBaK3iuMH tcjio nauwcHTa jkhjict, xasoBaji onopa BbinoJiHCHa b bhac mopT, npw 
3TOM Ha rpy^HOH h raaoBOH onopax hmciotch BiiiHTbie CHJioBue JicHTbi, cHa6)KeHHbie npHJKKaMH jmsi B3aHMO(j)HKcauHH MOK^y co6oh 
rpy^HOH H raaoBOH onop. Onopw na kojichhlix cycraBax npeACTasjiHioT coGoii daunaTK, BbinojiHCHHbiH c BosMOHCHOCTbK) njiOTHoro 
o6xBaTbiBaHHH o6jiacTH KOJieHHoro cycraBa, BepxneM HeTBepxH pojichh h HnyKuen HexBepxH 6eApa. 
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KOCTIOM flJIH npHHyaHTCJIbHOrO HSMeHeHMH n03BI HeJIOBCKa H 

co3AaHHH noBBimeHHOH HarpysKH na onopHO-flBHraxejiBHbiH annapaT. 

SaaBJMCMOe H306peTeHHe OTHOCHTCil K o6jiaCTH MeflHIJHHBI, B HaCTHOCTH, 

K JieneHHio fleTefi h Bspocjiwx npH HCBpojiorHHecKHX, MBinieHHBix, 
opToneflBraecKHX 3a6ojieBaHiMX5 conpoBOWiiaiomHxcji HapymeHHaMH 
4)yHKii;HH onopHO-^tBHraTejiBHoro annapaxa 6ojiBHoro hjih ij;eHTpajiBHOH 
peryjiaii;HH flBH^KeHHH. ycxpoHCXBO Mo:5KeT Sbitb xaicace HcnonbSOBaHO flJM 

TpeHHpOBKH CnOpTCMCHOB HJIH flJM (|)H3HHeCKOH TpeHHpOBKH JIHIl, 

HaxoflaniHXca flUHxejiBHoe BpeMH na nocxejiBHOM pe^KHMC. 

Ero caHoreneTHHecKHe MexaHH3Mi>i ocnoBaHbi na pKpjQ ^aKTOpOB: 

a) , co3fl;aHHe (hjih yBejiineHHe) npo^ojiBHOH narpysKH na CTpyKxypBi 
CKejiexa; 

6), noBBimemie MBinieHHOH naipysKH npH BBinojmeHHH ABH^KeHim; 

b) , aKTHBaii;H5i onopHOH peii;eni];HH. 
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3thmh CBOHCTBaMH o6ycjioBneHO npoTHBOfleiiCTBHe naTOJioriraecKOH 
nosHOH ycxanoBKe, xapaKxepHOH flJM MHornx 6ojie3HeHHBix cocto^hhh 
(HanpHMCp, ]JJJ,Il -AeTCKHH ij;epe6pajiBHBiH napajiHH, HHcyjiBT h aP-)- 
IIojiBJDieTC^ xeimeHijjM k HopMajrasaipm MexaHHSMOB peryjiOTjm 

BepTHKaJIBHOH HOSBI H JIOKOMOU,HH. 

HSBeCTCH KOCTIOM flJUI Me^HKO-KOHflyKTHBHOH pea6HJIHTai];HH 

HeBpojiorHHecKHX 6ojiBHBix fliBHraxejiBHBiMH paccTpoHCTBaMH no naxeHxy PO; 

2201177 (2000 r. HcanoB B. A.), KOxopBifi coflep^KHX komGhhcsoh c 
HarHexacMBiM b Hero KHCJiopoflOM. He^ocxaxKOM 3xoro ycxpoHCXBa iiBJisexca 
ero cjio^HOCXB h neoSxoflHMOCXB najiHHiM eMKOcxeS c rasoM. 

HsBecxHBi xaicjKe ffpyrne KOHCxpyKipiH ycxpoHcxB, 
npeflHasHaHCHHBix ajm peaSHJiHxaipm BBimeyKasaHHBix rpynn 6ojibhbix: 

L IlaxeHX Pocchh JVfs 2040923 (1995 r.) TBiHHHa B. 11. CnocoS JieneHH^ 
cnacxnnecKHX (|)opM flexcKoro u;epe6pajiBHoro napajiHHa h opxoncAHHecKHH 
airaapax ^jm ero peanHsaitHH. 

2. IlaxeHX Pocchh 2054907 (1996 r.) A4)aHaceHK0 H. H. h flp. 
VcxpoHCXBO jijm jieneHH^ Sojibhbix c napymeHHeM hosbi h flBHraxejiBHOH 

aKXHBHOCXH. 

3. IlaxeHX Pocchh M 2131232 (1999 r.) Abcpb^hob A. H. h flp. 
KoM6HHe30H flJM JieHeHHH 60JIBHBIX ^excKHM u;epe6pajiBHBiM napajiHHOM h 
60JIBHBIX c nocjieflcxBH^nviH Hepenno-MosroBOH xpaBMBi (npoxoxHn). 

Bee 3^0M^H3nrBie KOHCxp3^HH5 BKJiiOHaii npoxoxHH, npn HajiHHHH 
ocoSeHHOcxefi, oGnaflaiox p^OM o6nj;HX neflocxaxKOB, CHH^Kaionijax 

3(J>4>€>KTHBHOCXB KJIHHHHeCKOrO npHMeHeHH5I 3XHX KOHCXpyKIlJIH, a HMCHHO, 

KOHcxpyKi^Hii oHopHBix ajieMCHXOB ycxpOHCXB BBmojiHena b BH7i;e aneMenxoB 
XHna HanjieHHHKOB, ho^icob p,jm ho^chhi^bi, KOJiena, ronenocxona, hjich, 
5aHAa:»ceH. 3xh ycxpOHCxBa HMeiox Majiyio njiomaflB KOHxaKxa c xejioM h 
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HeflocTaTO^HO xopomyio (^HKcai^iiio. 3to npHBO^HX, b p^fle cjiynaeB, k 

HCBOSMO^HOCTH aCHMMeXpHHHOrO Harpy^CHHil CKCJieTHOH MyCKyJiaxypBI, HTO 
KBJIKQTCK OffHm/L H3 OCHOBHBIX MOMeHTOB B npoSjICMC KOppeKTHpOBKH 

nojio^KCHiM Hacxeii Tejia OTHOCHxejiBHO apyr Apyra. HanpHMep, HanjieHHHKH, 
HMCiomHe Majiyio njioma^B h hc HMeiomHe flocxaxoHHBix cpe^cxB ^jm 
nepefl;aHH na hhx HarpysKH, He b cocxo^DEmH ocxaBaxBca 6e3 nepeMerneHBUi npn 

paSJIHHHOH BCJIHHHHe XHFH OX ipyflJIBIX H HaCHHHHBIX HaipySOHHBIX 

ajieMenxoB, hx nepeMemeHHe BBipaBHHBaex xnry cnepe^H h csa^H h cbo^hx na 
Hex HaMepeHHe HSMennxB crH6axenBHyio ycxanoBKy xejia. 

K HeflocxaxKaM HSBecxHBix ycxpoHCXB, a xaic^e npoxoxHna, cjie^yex 
oxHecxH xaK^e h xo, hxo sjiacxHHHBie x^rn ne KajinSpOBaHBi, npHHeM 
HsroxoBJieHBi H3 MaxepHajiOB, He HMeK)ni;HX hocxo^hhoh xapaKxepHCxrocH 
"pacxa[^eHHe-ycHJiHe". YcxpoHCXBa HMeiox neflocxaxoHHoe KOJiHHecxBO xoneK 
KpenjieHHfl sjiacxHHHBix xht. 

TexHHHecKOH saAanefi saaBitaeMoro H3o6pexeHH)i )iBJDiexc^ co3fl;aHHe 
xaKoro ycxpOHCXBa, Koxopoe oGecneHHBajio 6bi ycxoHHHBoe acHMMexpHHHoe 
BBi6opOHHoe Harpy^eHHe CKejiexHOH MycKyjiaxypBi 3a cnex yBejinnenHH 
miomaflji KOHxaKxa ycxpoHCXBa c xejioM nojiB30Baxej]Ji5 nyHmen 
B3aHMO(|)HKcaixHH 3JieMeHXOB ero npH coxpanenHH no^BHrniocxH b 
coHJieneHH^ h oGecnenenHK bo3mo}khocxh BBiSopOHHoro 3HeprexHHecKoro 

HarpyaceHHK OX^eHBHBIX BH^OB fl;BH3KeHHH. 

Harpy30HHBie sjieMenxBi npeflJiairaeMoro KOCXiOMa B03fleHCXByiox KaK 
Henocpe;i;cxBeHHO na KOCXHO-MBinieHHyio CHCxeMy ^qEejioBeKa, xaK h 
onocpeflOBaHHO na ii;eHxpajiBHoe npeflcxaBHxenBCXBO ^BHraxejiBHoro 
aHajiH3axopa. 

KoHcxpyKHHa ycxpoHCXBa no3BOJMex ocyni;ecxBJi3ixB Harpy^enne 
KOcxHO-MBimeHHOH CHCxcMBi HJiH HSMCHeHHC HOJioi^eHH^ HacxeH XCJia 
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OTHOCHxejibHO flpyr flpyra "no3Ta^Ho'^ ocymecTBJMH B03;[i;eHCTBHe na 
cjiefliyiomHe sohbi: 

1 . OT CTonbi AO KOJiena; 

2. OT noHca flo KOJiena (ot noHca pp CTom>i); 

3. OT nnen flo noaca (ot nne^ flo KOJiena, ot nnen ao CTomi). 

Ba^iCHBIM npeflCTaBJMeXCjl B03M03iCHOCTI> BOS^eilCTBHa BBl6opOHHO Ha 

nojioBHHy Tejia (npasyio hjih JieByio). TaKaa noTpeGnocTB Mo^eT BOSHUKHyrB 
npH jieneHHH xaKHX 3a6ojieBaHHH, npn Koxoptix nopa^Kaexoi nojioBHHa TCJia 
(nanpHMep, HHcyjiBT^ reMimapeTHHecKaa d^opMSi ^eTCKoro i]iepe5pajiBHoro 
napajiHHa). CymecTBeHHBiM (|>aKTOpoM b caHoreneTHHecKOM MexannsMe 
BOSflCHCTBiM ycTpoHCTBa KBjmoTC^ pasflpa^eHHe peij;enTOpoB, pasGpocaHHBix b 
cyxoiacHJinax h cycxaBax, h oco6eHHO fliaBJieHHe Ha noAoniBy CTynHH^ 
B03HHKaK)ni;ee npH HaT^3KeHHH naipysoHHBix ajieMCHTOB, Kpenamnxca k OHOpe 
Ha CTone, KOTOpoe ^BJiseTca a^eKBaTHBiM pasflpamiTCJieM (|)aTep-naHHHHeBBix 
xejieii; - pei^enTopoB, 3anycKaioii];HX pe(|)jieKTOpHyEO i];enoHKy aBTOMaTHHecKoro 
5nn[paBJieHHa ^BH^eHHKMH. 

CTHMyjMipM 3Toro MexaHH3Ma oco6eHHO nojie3Ha ajm Sojibhbix, 
fljiHTejiBHO Haxofl^amHXCH Ha nocTejiBHOM pe^HMe. 

npHMepOM noTpeSnocTH npHHy^HTenBHoro H3MeHeHH^ no3Bi HejiOBCKa 
jiBJUieTC^ 3a6ojieBaHHe ^eTCKHM ii;epe6pajiBHBiM napajiHH:oM c CHMHTOMaTHKOH, 
xapaKTepH3yiomeHCji HSMeneHHeM nojio^KeHHH 3BeHBeB Tejia OTHOCHTejiBHO 
flpyr Apyra (BHCOTaa CTona, chh^om TpOHHoro craSann^ h t. a-)- 

OcoGeHHO HpKHM npHMepOM HBJDieTCil CHHApOM TpoHHoro craGaHH)!, 

Kor^a i^ejiBK) jieneHHS ^BJiaeTca 5opB6a co ciuSaTejiBHOH ycTanoBKOH b 

KOJICHHOM, Ta306eflpeHH0M CyCTaBaX H n03B0H0HHHKe. 
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J^jiK ocymecTBJieHiM bosmo^hocth napiqaajiBHoro BosffeiicTBiM na 
onopHO-flBHraxejiBHbiH aimapax nexjiH, cjiy:acamHe pji^ KpenjieniM 
HarpyBOHHbix ajieMCHTOB, pacnonaraioTCJi b 4 axa^Ka: 

1 3xa^ - rpyflHBie h HacnHHHBie nexjiH, pacnojio:^eHHLie bShhsh 
HaflnneHHH; 

2 3xa:ac - oSjiacxb noHCHHiiibi, pacnojio^eHHBie na noiicax no BceMy 
nepHMexpy; 

3 3xa5K - o6jiacxb KOJieHHoro cycxaBa, nepe^HM h 6oKOBBie 
noBepxHocxH; 

4 3xa:)K - cxona; pacnojio^eHHBie na panxe GoxHHKa, hjih na inxpHnKe, 
oxBaxbiBaiomeH Goxhhok. 

IIocxaBJieHHaH saflana AocxHraexcH xeivi, hxo b hsbccxhom ycxpoHcxse 
fljM npHHyAHxejiBHoro HSMeneHiM nosBi HejiOBCKa h co3fl;aHiDi noBBimeHHoii 
HarpysKH na onopHO-flBHraxejiBHtiH annapax, BKJnOHaiomeM HanjieHHyio, 
xasoByio, KOJiCHHBie h cxoiiHBie onopBi, cBasaHHBie Me^K^y co6oh 
HarpysoHHBiMH 3JieMeHxaMH5 K^-Mffbrn HarpysoHHBiii sjicMenx npeflcxaBiciex 
co6oH Hepacx5i}KHMyio peryjiHpOBOHHyio Jienxy h (|)HKCHpOBaHH)^ k neii 
3JiacxHHHyK) XHxy, He HMeiomyio ocxaxoHHon fle(^opMaii;HH, yBenHHeHHC 
HanajiBHOH ^jihhbi KoxopoH cos^aex ycHjme He Menee 4 kt, npH 3xom 
cooxHomeHHe ajikhbi peryjiHpoBOHHBix Jienx h 3JiacxHHHBix x^r KajKfloro 
HarpysoHHoro 3JieMeHxa nofloSpano xaKHM oGpasoM, hxo5bi MaKCHMajiBHoe 
yfljiHHeHHe 3JiacxHHHOH xiiFH cocxaBJMJio He Menee 50% HanajiBHoS aijihhbi, 
ycxpoHCXBO flonojTHHxejiBHO coAep}KHX onopy, pacnojio:aceHHyK) na rpyflHOH 
HacxH xyjioBHni;a, Koxopa^ coe^HHeHa c onopaMH na HafljiJieHBiix c noMoni;BK) 
caMO(|)HKCHpyiomHxc^ np^:^eK5 oGpasyii hjioxho oSxBaxBiBaiontHH xejio 
nan;HeHxa ^ioanex, xasoBaa onopa BBinomieHa b BH^e mopx, npH 3xom na 
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rpyflHOH H xasoBOH onopax hmciotch BimiTBie CHJioBBie jichtbi, cHa6:aceHHBie 
np^^KaMH jijm B3aHMo4)HKcai];HH ueyKpy co6oh ipyflHoii h TasoBOH onop, 3th 

OnOpBI BBinOJIHeHBI C B03M0)KH0CTBI0 HHAHBHflyaJIBHOH HOflrOHKH HO paSMCpaM 

xejia naBpaeHxa sa cnex flonojnmxejiBHBix npHcnocoGneHHH, onopBi na 
KOJieHHBix cycxaBax npeflcxaBjraiox co6oh GaH^a^K, BBinojraeHHBiH c 
B03MO^HOCXBio HJioxHoro oGxBaxbiBaHHH o6jiacxH KOJieHHoro cycxaBa, BepXHefi 
HexBCpxH rojieHH h hh^khch nexBCpxH 6eflpa, a b hjiockocxh (och) cycxaBa na 
eaimaace ycxanoBJieHBi nexjiH jijul pasMemeHHs b hhx HarpysoHHBix x^r, onopbi 
Ha cxonax BBmojineHBi hjih b BH^te GamivraKOB, CHa65KeHHbix no nepHMexpy 
nofloniBBi nojiocKOH XKaHH, coflep^Kamen nexjiH ^jm KpenjieHHK k hhm 
3JiacxHHHBix xar, npineM mar mc^k^ nexjMMH cocxaBJUiex ne 6ojiee 10% ox 
fljiHHBi nofloniBbi GaniMaKa, hjih onopBi na cxonax npeflcxaBjmox co6oh 
raSKHe XKaneBBie nnacxHHBi, BBinojmeHHBie c bosmo^khocxbio oxBaxa hjih Bcen 
nofloniBBi naiiHCHxa h coflep:acani;He nexjiH jijik KpenjieHH^ k hhm tht, 
cosflaioniHX narpysKy, flonojiHHxejiBHO ycxpoHCXBO cnaS^eno xpeMa noHcaMH, 
Ka^KflbiH H3 Koxopbix HMCCx flpa caM03axm^HBaioin;HXC5 3aMKa5 BBinojiHeHHBie c 

BO3M0:)KH0CXLIO yCXaHOBKH OflHOFO H3 HO^COB HO KpaHM pe6epHOH flyxH, 

Bxoporo - Ha xajiHH, a xpexBero - na nofl;B3floiiiHBix Kocxiix naii;HeHxa, Ka^KflBiH 
noHC coflep>KHX xaicace xKaneByio 3acxe>KKy na BHyxpenneH noBepxHocxH xoh 
Tq:acxH no^ca, Koxopas ycxanaBJiHBaexc^ na 3afljieH noBepxHOCXH xynoBHiqa 
naiJiHeHxa, npH axoM na rpy^iHOH h xasoBOH onopax HMeioxoi oxBexHBie nacxH 
3acxe«KH5 peryjiHpoBOHHBie JienxBi Harpy30HHBix sjieMenxoB ^KecxKO 
4)HKCHpoBaHBi K nepcflHeH 60KOBOH H 3aflHeH noBepXHOcx^M rpyflHOH h 
xasoBOH onop5 o^naKO KOimBi hx BBinonHeHLi cboGoahbimh h cnaG^KeHBi 

np^^KKaMH H KpiOHKaMH. 

^onojiHHxejiBHBie npHcnocoSneHH^i, oSecncHHBaioiaHe rpy6yio 
HHAHBHflyajiBHyK) noflroHKy rpy^HOH h xa30B0H onop no oGxBaxaM, Moryx 
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npeACTaBJMTb coGoii CKnaflKH, BBinojiHeHHBie na cxopone onop, 
codTBeTCTByiomHX saAHCH H 60KOBBIM noBepXHOCT5iM xyjiOBHma HejiOBeKa h 
cHaS^KeHHBie MOJiHHaMH-sacxei^KaMH b KomiHecTBe n (r^e n - He Menee 2\ 
oGecneHHBaiomHMH npn 4>KKcaij;HH nouyHeime XHnopasMepOB b KOJiHHecTBe 
n+1. 

^onojiHHxejibHBie npHcnocoSncHH^, oSecne^HBaioiUHe xoHicyio 
HimHBimyajibHyio no^roHKy rpyflHOH h xasoBOH onop ycxpoiicxBa na 
nauiHeHxe, Moryx npeflcxaBJMXB co6oh nraypoBBy, pacnojio;«eHHyio na 
nepeflHeii h saflneii noBepxHocxax onop. 

ILioxHoe oSxBaxbiBaHHe onopOH kohchhocxh b sohc KoncHHoro 
cycxaBa Mo:8Ecex o6ecneHHBaxbca HajiHHHeM :»cecxK0 ycxaHOBJicHHBix no Bcen 
nepeflHCH noBepXHOcxn nepacxji^KHMbix peryjinpoBOHHLix Jienx, CBo6oflHi>ie 
KOHDibi Koxopbix CHaS^cHBi caMO(|)HKCHpyK)n];eHCji xKaneBOH sacxe^Kon. 

Ka^biH HarpysoHHbiH 3JieMeHX MO^ex 6bixb cHa6:)KeH 
^^nHaMOMexpinecKOH jichxoh ffjia KOHXpojra chjih x^irn. 

Ha Bcex onopax Moryx 6brrb ycxanoBJieHbi nexjin j\ji5l KpemrenH^ 
Haxji:KHbix ajiCMenxoB. Ha Bcex noHcax nexjin Moryx 6bixb ycxaHOBneHbi 
nexjiH Ha 2-x nexjiCBbix neHxax, na o^hoh h3 Koxopbix nexjra o6pani;eHbi 
BBepx, na flpyroH - bhh3. 

Ha nosepxHocxb Bcex onop Mo:acex 6bixb nanecena KOop^^HHaxnaa 
cexKa, no3BOJMK)n];a5i perncxpHpoBaxb xohkh 4)HKcai];HH h HanpaBJienne xhth. 

3aHBJieHHoe ycxpoHcxBo noiicH>iexc^ (|)Hr. 1 - bha ycxpoHCXBa cnepe^H, 
(^HT. 2 - miJiex, (^HT. 3 - mopxbi, ^nr. 4 - HaKOJieHHHK, i^nr. 5 - HaipysoHHbiii 
3jieMeHx, 4)Hr. 6 - ^HHaMOMexpHHecKaa Jienxa, $Hr. 7 - CToneaH onopa, 
- noHc, 4>Hr.9 - ABOHHan npn^KKa fljw noHca. 
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ycTpOHCTBo co^epiacHT HanjieHHyio (1), onopy flJM rpy^HOH nacTH (2), 
xasoByio, BBinojiHeHHyio b BH^e mopx (3), KoncHHbie onopBi b BH^e 6aHfla:aceH 
(4) H CTonHBie onopti (5), coefl;HHaeMBie Meiac^y co6oh c bo3MO}khoctbio 
pasBCMa HarpysoHHBiMH sjieMeHxaMH (6), Ka^KABm HarpyaoHHBifi ajieMCHX 
(6) npeflCTaBJiHex co6oh Hepacx^^HMyEO peryjiHpOBOHHyio Jienxy (7) h 
^HKCHpoBaHHyio K HeH 3JiacxHHHyio x^ry (8) onopa, pacnojio^KeHHyio na 
rpyflHOH nacxH xyjioBHma (2), coeflinieHa c onopaMH na Ha^njieHBJix (1) c 
noMomBK) caMo4)HKCHpyK)iii;Hxc^ npH^eK (9), oGpasy^ hjioxho 
o6xBaxBiBaiomHH xejio nai^Henxa ^KHJiex (10), Ha ipyflHOH (2) h xasoBOH onopax 
(3) HMeioxcii BHiHXBie CHJiOBBie jicHXBi (11), CHa6}KeHHbie npiiacKaMH (9) fljia 
B3aHMO(J)HKcau;HH Me^Kfly co6oh ipyflHoii h xasoeoH onop, 3xh onopBi 

BBinOJIHeHBI C B03M03KHOCXBIO rpy60H H XOHHOH HHAHBHflyaJIBHOH nOflTOHKH HX 

no pasMCpaM xejia naii;HeHxa sa cnex flonojiHHxenBHBix npHcnoco6jieHHH (12), 
(13) yqacxoK 5aHfla:»ca kojichhoh onopBi, ycxaHaBJiHBaeMBiH b hjiockocxh 
ropHSOHxajiBHOH ocH cycxaBa CHaG^KCH nexjMMH (14) fljra pasMemeHHH b hhx 
xiir (8) HaipysoHHBix 3JieMeHX0B (6) , onopBi na cxonax (5) BBinojiHeHBi hjih b 
Bupfi SaniMaKOB, CHaS^KCHHBix no nepHMexpy no^toniBBi hojiockoh xKann (15), 
cofl;ep:acan];eH nexjiH (16) flJM KpenjieHiM k hhm 3JiacxHHHbix xiir (8), hjih onopBi 
na cxonax npeflCxaBJMiox co6oh raGKHe XKancBBie njiacxHHBi (17), 
BBinojineHHBie c bo3mo:^hocxbio oxBaxa hmh Bcen no^oniBBi nanjieHxa h 
cofl;ep;Kan];He nexjiH (18) ajm KpenjienHa k hhm 3JiacxHHHBix x^ (8), 
ycxpoHcxBO CHa6^eHO xpeivM no^EcaMH (19), (20), (21) Ka^KflBiH h3 KoxopBix 
HMeex jsfia caM03axiirHBaK)ni;HXCii 3aMKa (22), o^hh H3 ho^cob BBinonneH c 
bo3mo^hocxbk) ycxanoBKH no Kpa^M peSepnon aYth (19), BxopOH (20) - na 
xajiHH, a xpexHH (21) - na noflB3flomHBix kocx^ nan,HeHxa, Ka^BiH no^c 
coflep^HX xaoKe XKaneByio 3acxe^Ky na BnyxpeHHeii noBepxHocxH xoh nacxH 
no^ca, Koxopa^ ycxanaBJiHBaexc^ na 3aflHeH noBcpXHOcxH xyjioBHn];a nanncHxa, 
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Ha rpyflHoS (2) h xasoBOH onopax (3) HMeiOTC^ OTBCTHtie nacxH 3acTe:»CKH, 
peryjiHpOBOHHBie JienxBi (7) HarpysoHHBix sneMeHTOB (6), :jKecTKO 

(J)HKCHpOBaHBI B CpCflHeH HaCTH K nCpeflHeH 60KOBOH H SaflHCH nOBepXHOCTilM 

rpyflHOH (2) H xasoBOH onop (3), kohii;bi peryjrapOBOHHBix Jienx BBinojmeHBi 

CB060AHBIMH H CHaG^eHBI (J)HKCHpyiO]HHMH SJieMCHXaMH HJIH np^:3KKaMH HJIH 
KpIOHKaMH. 

^onojffiHxejiBHBie npHcnocoSneHHa (12), oGecneHHBaiomHe rpyGyio 
HHAHBHflyaJiBHyK) noATOHKy ipyflHOH H xasoBOH onop no oSxBaxaM, 
npeflcxaBJMiox co6oh CKJia^KH, cnaG^KeHBi MOJiHH5iMH-3acxe:3KKaMH. 

^onojfflHxejiBHBie npHcnoco6jieHiM (13)5 o6ecneHHBaioniiHe xonnyio 
HHflHBHflyajiBHyio noflroHKy rpyAHoii h xasoBOH onop ycxpoHCXBa na 
nau;HeHxe, Moryx npefl;cxaBJMXB co6oh mnypoBKy. Banfla^K na o6jiacxB 
KOJicHHoro cycxaBa (4) mo^kcx co^ep^axb ycxanoBJieHHtie no bcch nepeflHen 
noBepxHOCxH nepacxamiMBie peryjinpOBOHHBix Jienxbi (23), cboGo^hbic kohubi 
KoxopBix cHa63«eHBi caMO(|)HKCiipyK)ni;eHCJi XKaneBOH sacxe^KKon (24). Onopa 
na o6jiacxB KOJiennoro cycxaBa (4) mo^kcx hmcxb 2 p^Efla nexenB (25), o^hh h3 
KoxopBix HMeex nanpaBJienne nexejiB BBepx, a flp3a:^OH - bhhs. 

Ka^BiH HarpysoHHBiH sjiCMenx (6) MO^ex 6bixb cnaS^en 
fllHHaMOMexpHHecKOH jienxoH (26) jiim KOHxpojM CHJiBi XHrn. 

Ha Bcex onopax (1) - (5) Moryx 6bixb ycxanoBJieHBi nexjin (27) flJM 
KpenjieHHH narpysoHHBix sjicMcnxoB (6). 

Ha Bcex no^cax (19), (20), (21) Moryx 6bixb ycxanoBJienBi nexjm na 2-x 
jienxax (28), (29), na o^hoh hs KOXOpBix nexjm oSpancenBi BBepx, na ppyro^ - 

BHH3. 

npefljiaracMoe ycxponcxBO HcnojiBsyiox cjieAyiomiHM o6pa30M. 
Snaa pasMepBi xena nannenxa, ne o^eBan kocxiom, npOH3BOflax rpySyio 
no^roHKy rpyflnon (2) h xa30B0H onop (3) nofl xpeGyeMBin pa3Mep npH 
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noMomH MOUHHH-sacTe^KeK - npHcnoco6jieHHe (13), oGpasyiomHx CKJiaflKH na 
ipyAHOH (2) H xasoBOH onopax (3) no o6xBaTHi>iM pasMepaM, saxeM OAeeaioT 
HanjieHHbie (1) h ipyAHyio onopti (2), coefl;mM^ iipaB3nEO h JieeyK) CTOpOHBi 
MOJiHHeH-sacTe^cKOH (13), coeflHiMioT rpy/uryK) h xasoByio onopti chjiobbimh 
jieHxaMH (11) npH noMomn np^^ex (9), peryjiHpyioT kocttom no pocxy; saTCM 
npoHSBOflKT TOHHyio noflroHKy KOCxiOMa no pasMepaM xejia nan;HeHxa npn 
noMon];H mnypoBOK (12) -npHcnoco6jieHHe, flo6HBaacB nnoxHoro oGxsaxa xejia 
nan;HeHxa. Ilocjie axoro Ha^eBaiox naKOJieHHHKH (4), xaK^e c njioxHBiM 
oSxBaxoM, H 60XHHKH (15) c nexncBbiMH jienxaMH (16), saxiiraBaioxcii noHca 
(19), (20), (21) c noMoni;Bio saMKOB (22). flajiee (|)HKCHpyK)x narpysoHHBie 
3JieMeHXBi (6), Koxopbie pacnojiaraioxcii Bcer^a perynHpOBOHHBiMH JienxaMH (7) 
KBepxy H pacnpe^ejiHiox hx no nepeaneH, saflnen h Sokobbim noBepxHocxHM 
Kopnyca h nor nan;HeHxa, b cooxBexcxBHH c HasHaHenneM Bpana, saxcM 
npOH3BOfl;HXca HX npeflpapHxejiBHoe cjia6oe CHMMexpHHHoe (cnepeflH-csa^H, 
cnpaBa-cjieBa) naxa^Kenne, noKasanna fl;HHaMOMexpHHecKHX Jienx (26) 
cyMMHpyioxc^ h ^ajiee (ecira ecxB k 3xoMy noKasannii) npOHSBO^nxc^E 
BBi6opOHHoe acHMMexpHHHoe Hax^Liacenne narpysoHHBix sjieMenxoB (6) 
nojiyHeHHH ny^Horo 34)4>eKxa b HSMenenHH nosbi (HSMeneHne yriioB b 
cycxaBax - xa3o6e^eHHOM, KOJiennoM, roneHocxonnoM, noji03KeHH3i cxonti, 
yMeHBrnenne crnGaxejiBHon ycxanoBKH h x. a.)- 

nocjie 3xoro naHnnaexcM ceanc BBinonHeHH^ 6^ji3WIQCkwl ynpa^nenHH b 
BHfle xoflB6Bi HJiH no cnei];Hajn>HOH nporpaMMe. 
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OOPMYJIA 

L ycTpoHCTBo fljiH npHHyflHTenBHoro H3MeHeHiM no3Bi ^ejioBeKa h 
cosflaHiDi noBBimeHHOH Harpy3KH Ha onopHO-flBHraTejn>HBiH armapax, 
BKHioHaiomee nanjieHHyio, xaaoByio, KOJieHHbie h cxonHBie onopBi, CB^saHHBie 
Me^Kfly C060H HarpysoHHBiMH sjieMCHxaMH, oxjiHHaiomee/xeM, hxo KaiKffbm 
Harpy30HHBiH sjieMenx npe^cxaBiMex co6oh Hepacxji}KHMyK) peryjiHpOBOHHyio 
jieHxy H 4>HKCHpOBaHHyK) K HCH 3JiacxHHHyK) x^ry. He HMeiomyio ocxaxoHHoii 
fl;e(J)opMaLi;HH5 jreeaniHeHHe nananBHOH ajikhbi KoxopoH cos^aex ycHjme He 
Menee 4 kt, npH 3xom cooTHomeHHe ajihrbi peryjiHpOBOHHBix jichx h 
3JiacxHHHBix XHr Ka^oro narpysoHHoro sjieMenxa noflo6paHO xaKHM o6pa30M5 
hxoSbi MaKCHMajiBHoe yfl;jiHHeHHe sjiacxHHHoii xara cocxaBJiajio ne Menee 50% 
HanajiBHOH ajikhbi, ycxpoHCXBO flononHHxejiBHO coflep:«HX onopy, 
pacnojio^eHHyK) na rpy^HOH nacxH xyjioBHma, Koxopaa coeflHHeHa c onopaMH 
Ha Ha^njieHB^ c noMomBio caMO^HKCHpyionijixc^L wp^iJKeK, oSpasy^ hjioxho 
o6xBaxBiBaioni;HH xejio naipienxa ^KHJiex, xasoBaa onopa BBinojnieHa b BH^e 
mopT, npH 3XOM Ha ipyflHOH h xaaoBOH onopax HMeioxc^ BinnxBie CHJioBBie 
jienxBi, CHa6}KeHHBie np^mcaMH p,jm B3aHMo4)HKcaii;HH MQTKjiy co6oh ipyflHOH h 

Xa30B0H OnOp5 3XH OnOpBI BBinOJIHeHBI C B03M03KHOCXBK) HHflHBH^aJIBHOH 

noflroHKH no pasMepaM xejia naij;HeHxa 3a cnex flonojiHHxejiBHBix 
npHcnocoSneHHH, onopBi na KOJienHBix cycxaBax npe^cxaBJMiox co6oh 
6aHAa3K, BBinOJIHeHHBIH C B03MOmiOCXBIO njioxHoro o6xBaxBiBaHHH o6jiacxH 
KOJieHHoro cycxaBa, sepxHeS nexBepxH rojieHH h HH^cHeii nexBepxH 6eflpa5 a b 
njiocKocxH (och) cycxaBa na San^a^e ycxanoBneHBi nexnH fljra pa3Men];eHH5i b 
HHX Harpy30HHBix T^r, onopBi na cxonax BBinojiHeHBi hjih b BH^e GaniMaKOB, 
CHa6^eHHBix no nepHMexpy no^oniBBi hojiockoh XKann, cofl;ep5Kanj;eH nexjm 
fljM KpenjiemM k hum 3JiacxHHHBix xnr, npHHeM mar Me^Kfly nexjMMH 
cocxaBJMex He Sojiee 10% ox fljiHHBi nofloniBBi 6amMaKa, Hjm onopBi na cxonax 
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npeACxaBJiHioT co6oh tuGkhq TKaneBBie njiacxHHBi, BBinojiHeHHBie c 
B03MomiocTBio oxBaxa HJiH Bcefi nofloniBBi naipieHTa h cofl;ep:«amHe nexjiH 
fljM KpenneHEOi k hhm xjit, co3fl;aK)ii];HX narpysKy, AonojnmxejiBHO ycxpoficxBO 
CHaS^KCHO xpeM^ noHcaMH, Ka^K^Biii h3 KOXopBix HMeex ^Ba 
caMOsax^rHBaiomnxcH saMKa, BBinojiHeHHBie c bosmo^khocxbk) ycxanoBKH 
oflHoro H3 noKCOB no KpaaM peSepHoft fl^/rn, Bxoporo - na xajiim, a xpexBero - 
Ha noflB3floiiiHBix KOCx^DC naiijieHxa, KaiacflBiH no^c co^ep^iCHX xaioKe XKaneByio 
3acxe:»CKy he BHyxpeHHeH noBepxHOcxH xofi nacxH noHca, Koxopan 
ycxaHaBUHBaexM na 3a^iHeH noBepxHocxH xyjiOBHma nau;HeHxa, npH 3xom na 
rpyflHOH H xasoBOH onopax hmcioxm oxBexHBie nacxH 3acxe^KKH5 
peryjiHpoBOHHBie JienxBi HarpysoHHBix 3JieMeHXOB ^kccxko (J)HKCHpoBaHBi k 
nepeflHefi 6okoboh h 3aflHeH noBepxHocxHM rpyflHOH h xa30B0H onop, oflnaKO 

K0HII;BI HX BBinOJIHCHBI CB060AHBIMH H CHa6^eHBI npJmKaMH H KpIOHKaMH. 

2. YcxpoHCXBO no n.l, oxjinnaiomeecii xeisi, hxo 
flononHHxejiBHBie npHcnoco6neHiM:, o6ecneHHBaK)ni;He rpy6yio 
HHAHBH^anBHyio nofl;roHKy rpyfl;HOH n xasoBoii onop no oSxBaxaM, 
npe^cxaBJiHiox co6oh CKJia^KH, BBinojiHenHBie na cxopone onop, 
cooxBexcxB5^nj;HX sapfieB. h 6okobbim noBepxnocx^M xyjiOBnma nejiOBeKa h 
CHa6:3KeHHBie MOJiHiMMH-3acxe^KaMH b KOJiHHecxBe n (rfl;e n - ne Menee 2% 
o6ecneHHBaK)ni;HMH npn (|)HKcaiiHH nojiynenne XHnopa3MepoB b KOJinnecxBe 
n+L 

3. YcxpoHCXBO no n.l, oxjiHHaionieecH xeM, hxo 
^(onojiHHxejiBHBie npHcnocoGnennH, oGecnennBaBDmne xohk)^ 
mmHBHflyajiBHyio no^i;roHKy rpyflnon h xa30B0H onop ycxpoHcxBa na 
nai^HCHxe, npeAcxaBjraK)x co6oh mnypoBKy, pacnojioisKenHyio na nepeflnen h 
3a^i;HeH noBepxnocx^x onop. 
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4. ycTpoHCTBO no n.l, oxjiHHaiomeecii tcm, hto njioxHoe oGxBaxBiBaHHe 
onopoH KOHeHHOCTH B soHC KOjieHHoro cycTEBa o6ecneHHBaeTCJi HajiEraneM 
^KecTKO ycxaHOBJieHHBix no Bcen nepeflnen noBepXHOcxn nepacxiOKHMBix 
peryjiHpoBOHHBix Jienx, cboGoahbic kohhbi KOxopBix CHa6:KeHBi 
caMo4)HKCHpyK)niieHC^ XKaneBon sacxe^Kon. 

5. YcxpoHCXBO no n.l, oxjiHHaioni;eec5i xeM, hxo Ka^bin HaipysoHHBiH 
sjieMCHX CHa6:aceH flnnaMOMexpHHecKOH jienxon ajm KOHxpojia chjibi xarn. 

6. YcxpoHCXBO no n.l, oxjiHHaK)ni,eecH xeivi, ^xo na Bcex onopax 
ycxanoBJieHBi nexjin fljia iqpenjiennji nax^KHbix ancMenxoB. 

7. YcxpoHCXBO no n.l, oxjiHHaioni;eecji xcm, hxo nexnn 
KpenjieHHH naxjcKHBix sjiCMenxoB ycxanoBneHti na 2-x nexjiCBBix Jienxax, na 

OflHOH H3 KOXOpLIX nCXJIH oSpameHBI BBCpX, Ha ApyrOH - BHH3. 

8. YcxpoHCXBO no n.l, oxjmHaioni;eec^ xcm, hxo na noBcpxHocxB Bcex 
onop HaneccHa KoopflHnaxna^ cexKa, nosBOiMiontaH perncxpHpoBaxB xohkh 
(J>HKcan;HH h nanpaBJicHHe x^rn. 
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